Abstract. R. Glassey and W. Strauss have proved in Arch. Rational Mech. Anal. 92 (1986), 59{90] that C 1 solutions to the relativistic Vlasov-Maxwell system in three space dimensions do not develop singularities as long as the support of the distribution function in the momentum variable remains bounded. The present paper simpli es their proof.
1. Introduction 1.1. The relativistic Vlasov-Maxwell system. The Vlasov-Maxwell system is a mean-eld, kinetic model for plasmas. Within the formalism of kinetic theory, it describes the motion of a gas of charged, relativistic particles (e.g. electrons or ions). Each particle is subject to the electromagnetic eld created by all the other particles, but not to its own self-consistent electromagnetic eld which is neglected in this model.
For simplicity, we give up the constraint of global neutrality and consider only the case of a single species of charged particles, with distribution function denoted by f. Precisely, f(t; x; ) is the phase space density of particles which at time t > 0 are located at the point x 2 R 3 and have momentum 2 R 3 . Let E E(t; x) and B B(t; x) be respectively the electric and magnetic elds. In dimensionless variables chosen so that the speed of light, the charge and the mass of the particles are all equal to unity, the unknown distribution function f and electromagnetic eld (E; B) satisfy the Vlasov-Maxwell system @ t f + v( ) r x f = ? div (E + v( ) B)f] ; @ t E ? curl x B = ?j f ; div x E = f ; @ t B + curl x E = 0 ; div x B = 0 :
(1.1)
In this system, f and j f denote respectively the charge and current densities f (t; x) = The proof in 4] is based on a very ingenious argument: derivatives of the elds (E; B) with respect to x are controlled in terms of (@ t + v( ) r x ) m f for m = 1; 2 and traded for derivatives of f with respect to only. When computing the charge and current densities, these -derivatives disappear after integration by parts in the variable . However, this argument itself relies on rather formidable explicit computations, especially for the derivatives of the elds (E; B) in terms of f. In the present paper, we give a shorter proof of Theorem 1.1. The simpli cations come mainly from (a) expressing the eld (E; B) in terms of distributions of Lienard-Wiechert potentials and (b) a division lemma expressing second derivatives of the forward fundamental solution of the wave equation in terms of the rst and second power of the streaming operator acting on that same fundamental solution. In particular (b) is done in a direct and intrinsic way that avoids the repeated use of Green's formula on the wave cone as in 4]. Moreover, (b) extends naturally to the two-dimensional case | which required a distinct treatment by the former method (see 3]).
As in 1], the division lemma (Lemma 3.1) allows estimating the regularity of -averages of u u(t; x; ) satisfying a coupled wavetransport system of the form t;x u = f ; (@ t + v( ) r x )f = P(t; x; ; D )g ; where g is given. The pseudo-di erential approach in 1] leads to L p estimates (1 < p < +1) in a quite general framework, being essentially based on the gap between the characteristic speeds of t;x and (@ t + v( ) r x ). The method described in the present work uses in a deeper way the structure of the D'Alembert operator t; 
t;x u = f ; (2.5) where K u is minus the Lorentz force eld given by the formula In order to obtain (3.5), we apply @ j to both sides of the relation Since Y (t; ) is a positive measure with total mass t, it follows from (4. 
